Most of the literature on social autopsies of death or medical consultations prior to death of newborns and children focus on access to health services and the extent of service utilization as contributors to death (1, 2) . Decisions to do with caring for the ill person shape how health services of varying types, qualities and costs are utilized. Making decisions for treatment is a process of assessing risk and chance of cure; knowledge and weighing up of multiple options for treatment; and other aspects, including costs of medical care (3) . Therefore, decision-making is an integral part of a patient's healthcare-seeking behaviour and constitutes a key component of healthcare improvement and reform. Little is known, however, how decision-making occurs in countries that lack risk-pooling mechanisms.
In many low and middle-income countries, including Bangladesh, the risk-pooling mechanisms (such as health insurance, community or group managed insurance, social safety net, etc.) are not functional, whilst out-of-pocket payments are the most common means of financing healthcare (4) . In Bangladesh, average out-of-pocket healthcare expenditure is very high, comprising 65% of the total health expenditures (5), potentially creating financial hardship for lower-income groups in accessing quality services. Direct out-of-pocket payments at the household level at the time of need for care are identified as major barriers to accessing quality medical care for sick children (6) . For elderly people, only a small fraction of deaths occurs in hospitals, potentially due to financial constraints and community perceptions related to care of the elderly. For example, deaths registered in a rural demographic surveillance site during [2003] [2004] showed that only 10% of adult and elderly deaths occurred in hospital, with 4% of those deaths being women and another 4% are elderly (7) . Such a low proportion of deaths in hospitals might be the result of the household's response to the terminal illness, determined by chances of cure, severity of illness, financial restrictions, and availability of a person to accompany and provide care to the patient in hospital. No study has so far critically examined how decisions for treatment of severe illnesses of adults and elderly are made and implemented, and how treatment-related costs are managed in rural communities where household income is relatively low, and direct out-of-pocket payment at the time of care is dominant.
Adults and the elderly in Bangladesh mostly die from chronic and non-communicable diseases (NCDs) (7, 8) . NCDs such as cancer, cardiovascular diseases, chronic respiratory diseases, diabetes, chronic kidney and liver diseases, etc. are tackled at secondary and tertiary levels, mainly through specialized facilities which have skilled health workers and sophisticated equipment for diagnosis, treatment and management (9) . Medication and diagnostics, however, are often unavailable in these higher-level facilities (10) . Moreover, public health facilities in rural areas mostly focused on infectious diseases with some attention given to screening for diabetes and hypertension. These facilities lack diagnostic capacity, medicines, and quality treatment for diabetes or cardiovascular diseases (11, 12) . A rural person suffering from NCDs must therefore visit a secondary-or tertiary-level hospital in a town or city for treatment, meaning that a family seeking medical care on behalf of an ill person needs to make three decisions: "where" to take the patient, "who" can accompany him/her to a distant hospital, and "how" financing can be managed. Some NCDs require expensive treatment for a longer period. In Kenya, the high cost of NCD services relative to income makes NCD services unaffordable for most people, and eventually deters many people suffering from NCDs from seeking the care they need (13) . In Dhaka, main household income earners (mostly males) living in urban slums face chronic incapacitating ill-health, which has serious effects on the ability of these households to pay for health services of optimum quality (14) . Because of high out-of-pocket health expenditures and loss of wages, these affected households often must dispose of most of their assets to pay for medical treatment (14) . In Lao People's Democratic Republic (PDR), decisions regarding care-seeking are constrained by high medical costs, low expectations of recovery and a perceived low quality of care at the health facilities (15) . Therefore, a household facing multiple illness episodes over time may eventually lose economic capability to the point where choice of a treatment provider is compromised, and treatment is delayed.
Making decisions regarding the medical treatment (and associated finances) of critically ill adults and the elderly involve interactions between the patient, family members, relatives, neighbours and healthcare providers. Their decisions regarding health financing, treatment, and choice of healthcare providers/facilities are based on judgments of the severity of the illness and expectations of recovery. Physicians usually play a vital role in the decision-making process, particularly in making the final choice of a healthcare provider or facility. On the Kenyan coast, as fathers are the main income earners, they make the final decisions concerning where the child is taken for treatment (16) . In Bangladesh, treatment-related costs are generally high, particularly in private sector facilities, and need to be paid up-front. Therefore, household members who have the ability and will to pay medical bills arguably make the final choice of treatment provider or facility, which can be different from the decision a physician makes.
Perceptions and attitudes to do with care and cure of illness prevalent in the family and community determine healthcare seeking for elderly people. They usually suffer from chronic NCDs and associated co-morbidities, some of which have no cure. A qualitative study in Bangladesh noted that 'responding to illness of the elderly people is rather resigned to the belief that "illness in old age is not completely curable and sometimes incurable if their illnesses do not respond to treatments" (17) . Community attitudes towards tackling illnesses of elderly people dictate that care should be given at home, with indigenous health providers, or with formally trained providers if the illness is severe.
For more understanding of the social processes of making and implementing decisions surrounding medical care seeking for terminally ill patients in a rural community, a study was designed in 2014 for obtaining social autopsies of a random sample of adult and elderly deaths that happened either at home, in health facilities or on the way to a health facility in Bangladesh in 2013. Therefore, the objectives of the study were to investigate how treatment decisions were made in the family, the reasons for deciding against taking patients to a hospital after recognizing illness, who made the final choice of treatment provider or facility, the reasons for delay in seeking treatment after a provider/facility was identified, and how healthcare expenditures were managed. The findings of the study may be used to fill the information gap in healthcare decision-making, identify areas for interventions to ensure care for patients who have reasonable chances of cure from well-trained health service providers, allow communities themselves to take local level actions, and contribute to national-level advocacy for greater accountability in health systems and healthcare financing.
METHODS
The Health and Demographic Surveillance System (HDSS) maintained by icddr,b (International Centre for Diarrhoeal Disease Research, Bangladesh) in Matlab, Bangladesh since 1966 covered a de-jure population of 227,853 in 142 villages in 2013 (18) . Matlab is one of the 490 rural sub-districts in Bangladesh, and is located 55 km southwest of the capital city of Dhaka. HDSS field workers visiting households bi-monthly recorded 1330 deaths aged 15 years and above in 2013. Field supervisors were able to obtain verbal autopsy (VA) data, including place of death, for 1323 (99%) out of 1330 deaths.
Place of death was home for 1127 deaths, health facilities for 138 deaths and on the way to a health facility for 58 deaths, totaling 1323 deaths with VA. In order to investigate the decision-making process for caring for adult and elderly terminally ill patients who later died at home, in health facilities or on the way to a health facility and for identifying family-level barriers in accessing healthcare a social autopsy survey was conducted in 2014 over 12 to 18 months after the date of death in 2013. Considering the overall objective of the survey and availability of resources, sample size per group (home or hospital as place of death) was estimated to be 67 so that parameters could be estimated with precision of ±12.5% at 95% confidence interval. The sample size was further increased to 75 to adjust for non-response or absence of the main respondents on the survey date. The sample size for the in-transit deaths was 15. From three separate lists of deaths that occurred at home, hospitals or in-transit, re-quired number of sampled deaths per group was randomly selected for the survey. The survey team consisting of HDSS field supervisors was able to obtain social autopsy of 69 home deaths, 74 hospital deaths and 11 in-transit deaths, totaling 154 deaths.
The field supervisors were trained on how to identify the main caretakers of the deceased, obtain their consent and maintain privacy, anonymity and confidentiality of data/information related to the deceased. They were provided with a list of sampled deaths to interview the main caregivers at their homes using a social autopsy questionnaire. With the consent of caregivers, the field supervisors asked about discussions with family members, relatives and healthcare providers on illness severity, making the decisions for shifting or not shifting the patients to a hospital, reasons for deciding against taking a patient to a hospital, involvement of healthcare providers in making decisions and choice of a hospital. They also inquired about factors that resulted in shifting patients to hospitals, items considered in choosing a particular health provider or a hospital among alternatives, reasons for delays in care seeking, reasons for discharge from hospital prior to death and payment of the treatment costs.
Details of medical signs and symptoms or conditions that led to death were extracted from VAs obtained in 2013. A trained medical assistant (with three years training in medicine in public sector) reviewed each VA and assigned a possible underlying cause of death with ICD 10 code (ICD-10 Version: 2016). Cause of death was categorized into three broad groups; communicable diseases, non-communicable diseases (NCDs) and injury for small sample size.
A household socioeconomic census was conducted in 2014 to record possession of durable items. The principal components analysis of household durables retained one factor and assigned a factor score to each household. A higher score indicates a better long-term economic status of the household. The factor score was used to divide households into three equal groups (low, medium and high). Social autopsies of the deceased were linked with household asset score.
Data analysis
Proportion for categorical variables and average for quantitative variables were used to show differences between two groups. Chi-square statistic was used to test the difference between proportions for significance set at P<0.05.
Ethics
This survey was a part of the parent project entitled "Improving Method to Measure Comparable Mortality by Cause (PR # 10086)"; approved by the Ethical Review Committee of icddr,b on the 23 rd December 2010 (19) .
RESULTS

Comparison of all deaths and sampled deaths
Age distributions of all deaths aged 15 years and above and the sampled deaths for social autopsy were similar, but highly dissimilar in distribution by place of death for oversampling from the list of hospital deaths ( Table 1) . As expected, the percentage of hospital deaths was much higher in the sample than it was in all deaths. Descriptive statistics of the sampled deceased Sex distribution of the decedents who died at home and those who died out of home was comparable, but they were different in terms of age distribution ( Table 2 ). The majority (75%) of the decedents who died at home were elderly, as opposed to 45% of the decedents who died in hospitals. The decedents who died at home were on an average 12 years older than the decedents who died in hospitals. The average duration of illness prior to death was shorter for hospital or in-transit deaths than home deaths. While all the hospital deaths were visited by medical doctors during terminal illness, only 52% of the home deaths and 64% of the in-transit deaths were visited by medical doctors. Patients consulted both qualified and non-qualified providers of modern medicine and in some cases traditional providers to treat illness. The number of consultations with village doctors and other indigenous healthcare providers (such as herbalists or spiritual healers) was higher for the home and in-transit deaths. Both the percentage and mean times of hospitalization during terminal illness were lower for home and in-transit deaths when compared to hospital deaths.
Socioeconomic circumstances of the deceased were measured by their level of education and household asset scores. The decedents who died at home had a lower education level and lower asset score, compared to those who died in hospitals or in-transit.
Distribution of deaths by cause shows that 85% of the deaths were due to NCDs, with a proportion being higher (93%) in the elderly age group ( Table 3 ). All injury deaths were taken to hospitals, compared to a half of the deaths caused by communicable diseases and NCDs. While NCD deaths were more common in the top tertile households, deaths due to communicable diseases and injury were more common in the lower tertile households. However, this difference was not statistically significant.
Distribution of the relationships of the participants involved in discussions related to making treatment decisions for the deceased who died at home and who died in hospitals showed no difference (see Table 1a in Online Supplementary Document). Participation of family members in the discussions was universal (>98%). Among the family members involved to a large extent were sons and daughters (88% and 77% respectively), followed by spouses (49% and 53% respectively) for home and hospital deaths. The other common participants were relatives (51%), followed by healthcare providers (30%) and neighbours or friends (26%). Two-thirds of the 69 people who died at home were not admitted in any hospital, and the rest were admitted but discharged from hospitals during terminal illness. 
Patient deaths at home: reasons for not taking to hospital or for discharging from a hospital
Discussion related to hospitalization during illness of the deceased in households was 62% ( Table 4) . Two-thirds of the 69 people who died at home were not admitted in any hospital, and the rest were admitted but discharged from hospitals during terminal illness. Rate of the discussion exhibited age and sex biases; it was higher for adult than for elderly patients and for male than for female patients. Reasons for deciding against taking the deceased to a hospital during illness and for discharging prior to death from the hospital are presented in Table 5 . The most common reason stated was 'no chance of cure of illness' -this was higher for hospital discharged cases (52% versus 28%). The second most common reason was the inability to bear hospital and treatment costs (17% each). Misjudgment of the severity of illness and too short duration of illness to decide and shift to a hospital were higher (22% and 20% respectively, versus 4% each) for non-hospitalized cases. The other, less common reasons were refusal by the patients to move (6%), a lack of someone to accompany the patient to the hospital (6%) and that the patient was not apparently sick (3%).
Patients died in hospitals or on the way to hospital: making decisions for hospitalization
Though making decisions is the domain of the healthcare providers, and the providers themselves participated in discussion about hospitalization, they were not commonly the final decision-makers (5%) ( Table 6 ). The most common final decision-makers for taking the patients to a hospital were sons and daughters (59%), followed by spouse (18%), patients themselves (8%) and parents (8% for young adult patients). The patients were accompanied to the hospital and cared for most often by sons and daughters (58%), followed by spouses (17%). Young adult patients were accompanied to hospitals by, and received care from, their parents. The average number of caregivers during a hospital stay was 1.9 persons. After recognizing an illness as severe and deciding to shift to a hospital, the patients were taken to hospitals primarily for cure of illness (93%), followed by 'illness was too serious to provide care at home' (56%), and patient's request (14%) ( Table 7 ). Patients were rarely hospitalized for palliative care (5%).
Choice of a healthcare provider or hospital and delay in hospitalization
Making decisions for hospitalization is followed by the choice of a healthcare provider or hospital for treatment. Factors considered in making choice of a hospital were: the quality of care (59%), followed by short distance to the hospital (36%), known doctors (35%), referred by a doctor (29%) or previous visit to the same hospital (15%) ( Table 7) , Less frequently mentioned were costs of transportation (9%) and hospital stay (7%).
Upon inquiry about the time taken to shift the patients to a hospital after recognizing terminal illness or conditions, one in four patients was taken to a hospital after 24 hours of recognizing the illness. In the caregiver's view, there was a delay in taking the patients to a hospital in 42% cases and the percent of delay did not vary between age and sex groups ( Table 8 ). The reasons stated for delay were misjudgment of severity of illness (31%), lack of money and transport to shift (33% each), or no male person present at home to accompany the patient (31%). More than one source was used for payment of hospital bills -sources included family income and savings (87% cases), followed by interest free loan from relatives 
2.3 0.0 4.0 n -number of deaths in each category *11 died on the way to hospitals, as such care in hospital was not applicable to them. †Not stated in 3 cases of ischemic heart disease and in 2 cases of stroke. †Not stated in 3 cases of ischemic heart disease and in 2 cases of stroke.
or friends (46%). In a few cases, payments were made from money borrowed from moneylenders on interest (6%) or mortgage of assets (4%). As expected, none except one was covered by health insurance.
DISCUSSION
The study revealed how healthcare decisions were made and implemented for terminally ill adult and elderly patients, and how treatment-related costs were managed at a household level in the study population. A great majority (85%) of the patients died as a direct or indirect consequence of NCDs with a percentage being higher (93%) in elderly age group. Some NCDs such as diabetes, hypertension, asthma, etc. are incurable, but are controllable to an extent through appropriate medication and behaviour change. The elderly patients are at increased risk for treatment failure in management of illness (20, 21) . Very old patients experiencing non-response to treatment sometimes refuse to be in hospital. People in rural areas particularly deem that illness in old age is not completely curable and sometimes even incurable when their illnesses do not respond to the treatments (17) .
These conceptions paired with economic hardship explain why 85% of the adult and elderly deaths registered in HDSS area in 2013 occurred at home. These terminally ill patients were treated at home for three major reasons: no chance of cure of illness, financial constraints, or misjudgment of illness severity; or were discharged if admitted from hospitals prior to recovery or death for two major reasons: no chance of cure or financial constraints. They were visited by both qualified and unqualified providers of modern medicine, as well as providers of traditional medicines in the course of illness for cure. These providers, during visits to the patients, briefed the caregivers on the health condition of the patients as well as the next course of treatment, chances of cure and treatment-related costs. The caregivers, noting no visible recovery of illness and treatment provider's opinion of no or little chance of cure, made the decision of not taking the patients to a hospital or returning from the hospital (if already admitted).
Financing healthcare from one's own pocket is one of the crucial deciding factors of whether or not to seek treatment, and what type of treatment to seek. In our study, financial constraints were the second major reason the caregivers stated for not seeking treatment, seeking treatment from untrained providers, delaying treatment, not taking the patient to a hospital, or taking back the patients from hospitals prior to death even after recognizing the illness as severe. This was evident in the payment of hospital bills by taking loans from relatives (46%), moneylenders (6%) or asset mortgages (4%). This finding echoes the delay in seeking treatment from well-trained providers for high cost of services in Bangladesh and Uganda (22, 23) . The high cost of formally trained allopathic physicians was generally the reason they were avoided, unless high severity demanded them (17, 24) . Due to financial constraints, some of the terminally ill patients who had a reasonable chance of cure were not taken to a well-trained provider or a hospital for treatment. If the patients had received timely treatment, it is likely that they would have survived.
Early detection and recognition of illness severity is an important step towards seeking care. An ethnographic study in Ghana found that mothers were not able to recognize serious illness in their children (25) . Poor knowledge of danger signs can result in misjudgment of the severity of illness and can delay care-seeking. In our study, the third major reason for not shifting the patients who later died at home to a hospital, or for delaying in shifting the patients to a hospital after making decisions, was the misjudgment of the illness severity. This has also been reported for female patients of reproductive age in Bangladesh, and for severe maternal morbidity in Uganda (22, 23) .
Health-seeking depends on the perception of health and ill-health, and therefore the judgment of illness severity. This is especially apparent in the elderly, as they suffer from chronic illnesses that occasionally deteriorate to acute illnesses urgently requiring medical attention. The elderly might have had similar acute conditions and manifestations of chronic diseases before, and caregivers might have overseen the condition and management of the illnesses. If this were the case, caregivers might have adopted a regimen, and perceived the severity of illness as low. If an illness is regarded as having low severity, treatment from trained providers is denied or delayed. Therefore, both the patients and the caregivers need to know when to adopt home care to assuage suffering and when to forgo home care for immediate professional care. Imparting knowledge of danger signs and limitations of home care may change the situation.
Participants in discussions for managing the illnesses of patients included family members, patients, relatives, friends and health providers. However, the final decision to take the patients to a hospital and choice of the hospital were made by family members, even though choice of medical care and where to take the patient should be within the domain of a physician in order to yield the best possible results and meet patient needs. Choice by a physician facilitates the optimal utilization of healthcare resources, often under challenging and imperfect circumstances. A household's ability to pay out-of-pocket medical costs may limit the role of the physician in the choice of medical care, so it is ultimately the family member who makes the final decision. In Kenya, fathers are the main income earners and thus make the final decision concerning where the child is taken for treatment (16) .
Usually, good quality of care and reasonable cost persuade the family member to choose hospitals for treatment. While distance to hospital is commonly suggested as a factor in health facility use, women in India have been found to travel further to attend private, more expensive services perceived to be of 'good quality' (26) . In Sri Lanka and Burkina Faso, caregivers often bypass the nearest health facility when seeking medical care, and take the sick person to facilities with better reputations for quality of care relative to cost (27, 28) . Similar to the other studies, our study revealed quality of care as a major factor in choosing a hospital. Other factors such as distance, familiarity with doctors and doctor's referral also influenced the choice of hospital. Cost of services and the waiting time were important factors in choosing a health facility in south western Nigeria (29) .
The study findings may suffer from a number of limitations. Selection of the sample for studying decision-making of the patients who died at home and who died in hospitals was not an age-sex matched sample, and the illness history and care-seeking information were based on interviews by non-medical personnel. Interviews involving a long recall period may suffer lower reliability and validity of the findings. Since the study was done in one specific area, the findings might not be generalizable for the entirety of rural Bangladesh. However, much of rural Bangladesh is homogeneous with respect to economic activity, language, culture, social norms and public health systems, and the findings thus give a fair idea about the rest of the country. Decision-making for health-seeking can be different for acute and chronic conditions, and for males and females, depending on the role of the husband, social networks and cultural customs, but these were not separately estimated because of the small sample size. Moreover, the study sample included few sudden deaths, namely persons dying without prior disease signs and symptoms, requiring healthcare-seeking. This factor may have resulted in an underestimation of the levels of care-seeking. Despite these limitations, this study used social autopsy -instead of the use of health services -to gauge how rural people respond to illness. The study identified the major reasons for not shifting patients who died at home to a hospital, or reasons for hospital discharge if the patients were shifted during terminal illness prior to recovery or death, as well as reasons for delay in hospitalization.
In the study area, 15% of the adult and elderly deaths in 2013 occurred in hospitals or in-transit. This low rate of hospital deaths could be the outcome of psychosocial perceptions related to the patients' chance of recovery, inability to judge severity of illness, and economic constraints in accessing health services. Local-level and national-level advocacy can change the psychosocial perceptions related to the social notion that 'old-age is ill-health' and judgment of illness severity. The resource-poor rural areas need practical healthcare financing to lower out-of-pocket expenditures for professional care of illness. Improving family members' ability to recognize severity of illness, as well as reducing financial constraints, may increase affected persons' chances of receiving reasonable care in a hospital and overall chances of survival.
